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Lichen Diversity in Southeast Iowa 
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1
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ABSTRACT. – Exploration of the lichen diversity in southeast Iowa has historically been limited. 
Prior to this study only 124 of the total 7,644 known specimens of Iowa lichens (1.6%) were from four 
counties in southeast Iowa. After two years of field work a total of 150 species were identified from 395 
specimens, 18 of which are new records for the state. Only 29 of the species found had been previously 
documented in southeastern Iowa. Integration of these collecting efforts with previous efforts provides an 
estimate of 465 species of lichens reported for Iowa. Of these species, 33 macrolichen species are likely to 
be rare in, or extirpated from, the state. 
 
 
KEYWORDS. – Biodiversity, Great Plains, North America, land use change, United States. 
 
 
 
INTRODUCTION 
 
Iowa has undergone severe landscape alterations since European settlement in the early 1800’s. In 
the 1830’s, Iowa was covered in 28 million acres of tallgrass prairie mixed with wetlands and 7 million 
acres of forest (Johnson 2000). Between 1832 and 1875 forests of the state fell to fewer than 2.6 million 
acres (Cohen 1992). Virtually all of the current forested land in Iowa is second or third growth with very 
little or no old growth forest remaining in the state (Johnson 2000). Plowing of more than 99.9% of the 28 
million acres of tallgrass prairie in the state began in the 1850’s, along with conversion of 95% of prairie 
wetlands to agricultural use by 1970 (Cohen and Iowa Association of Naturalists 1992). Knowledge of the 
lichen diversity of Iowa before these land use alterations is minimal. The earliest recorded lichen collection 
from Iowa appears to be a specimen of Parmotrema crinitum (Ach.) M. Choisy collected in December 
1870 by C.E. Berry in Ames, Iowa (CNALH 2014). The earliest published report of lichen diversity in the 
state (Bessey 1884) noted 24 lichen species. The most recent effort (Colbert 2011) estimated 448 lichen 
species reported for Iowa. Colbert (2011) considered species that had not been collected in the state since 
1960 to be “candidates for rare or extirpated lichen species”. Only macrolichens were considered for that 
list, with a total of 42 species listed. Species that are rare or extirpated now could have been more common 
before these major land use changes occurred. To search for these rare species, as well as for species not 
previously recorded in Iowa, a particularly underexplored portion of the state was selected to be surveyed. 
The southeast corner of Iowa (Louisa, Lee, Des Moines, and Muscatine counties) has been poorly 
represented in previous collections, with only 124 accessions representing 48 species available before this 
study (Figure 1). Given the lack of knowledge about the lichen diversity in this region as well as its 
position in the Mississippi River corridor—potentially providing a migration route for lichen species 
typically having a more southern distribution—southeast Iowa was the primary area of interest for this 
study.    
 
MATERIALS AND METHODS 
 
 Five sites were chosen for their accessibility and geographic features in an attempt to maximize 
the number of lichen species collected. These sites included Shimek State Forest (Lee County locations  
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Figure 1, map of Iowa with collection effort before the present study labeled in each county. Numbers in 
black indicate the total number of vouchers from that county, while those in red indicate the number of 
vouchers collected before 1960. 
 
 
only), Big Sand Mound Preserve (Muscatine and Louisa counties), Sand Ridge (Mr. Sands’ Private 
Property in Louisa County), Starr’s Cave State Preserve (Des Moines County), and Wildcat Den State Park 
(Muscatine County). Specimens were collected in winter and early spring months to avoid cover by 
vegetation. Habitats known to contain specific distinct lichen communities (i.e. calcareous lichen species 
found on limestone outcropping) were purposefully sought out and searched. The time spent in each 
location, as well as distance traveled while searching, was documented on each trip (Table 1). Georeference 
data and habitat information were taken for each specimen collected. The collections were taken back to the 
lab where they were dried, frozen, identified (using the following references: Harris & Ladd 2005; 
Thomson 2003; Śliwa 2007; Smith et al. 2009; Sheard 2010; Brodo 2011; Lendemer 2013) and deposited 
in the Ada Hayden Herbarium (ISC) at Iowa State University. Thin layer chromatography (TLC) was 
performed when necessary following Orange et al. (2001). Difficult specimens were sent to J.C. Lendemer 
at the New York Botanical Garden for identification. A species list was created for each location to ensure 
that species that had already been collected at each site were not collected at the same site again. Species 
lists were created and compared throughout the study in an attempt to find all available species at each site.  
The Iowa Lichen Checklist (http://www.public.iastate.edu/~herbarium/IowaLichen/index.html) 
was developed using Colbert (2011), Consortium of North American Lichen (CNALH, 2014), the ISC 
lichen collection, and personal visits to Coe College, the University of Nebraska-Lincoln, and the 
University of Minnesota. Nomenclature was updated to follow Esslinger (2014).  The checklist was 
compared to the species found in southeast Iowa. Any species that were not reported in the Iowa lichen 
species checklist, but were collected in the study were termed “new state record species”. The current 
“likely extirpated list” contains only macrolichens last collected before 1960. Only the the identifications of 
specimens of the species listed on the likely extirpated list were verified through a personal visit to the 
herbarium or receiving them on loan from the following herbaria: ASU, BRY, CINC, DUKE, FH, MICH, 
MIN, MSC, MONT, MU, NEB, NY, OMA, and WIS. All specimens of likely extirpated species at ISC 
were also verified.  
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Site 
Size 
(Acres) 
Miles 
Traveled 
Hours 
Spent 
Total 
Species 
New Record 
Species 
Shimek State Forest 6,794 23.5 28.5 100 10 
Big Sand Mound Preserve 510 6.4 8 38 1 
Sand Ridge 30 2.5 5 45 0 
Wildcat Den State Park 413 7 10 49 5 
Starr's Cave State Preserve 184 8.5 15 62 4 
TOTAL 7,979 47.9 66.5 150 18 
 
Table 1, sizes of collection sites and collecting effort compared to the total diversity recorded and number 
of new records for each site. 
 
 
RESULTS 
 
Over the course of two years a total of 395 specimens were collected from the five sites in 
southeast Iowa. These collections comprise 150 lichen species (70% macrolichens), 119 of which had not 
been previously reported for southeast Iowa. Of these 150 species, 18 are new records for Iowa (see  
Appendix I). Many of the species found in southeast Iowa (e.g., Physcia stellaris (L.) Nyl., Punctelia 
rudecta (Ach.) Krog, etc.) are also common throughout other regions of the state. Some species that are 
common in parts of Iowa (e.g., Teloschistes chrysophthalmus (L.) Th. Fr. in southwest Iowa) are not 
common in southeast Iowa. Other species (e.g., Parmotrema perlatum (Huds.) M. Choisy) are relatively 
common in Shimek Forest but were not common at the other southeast Iowa collection sites. The following 
species are likely state historic (i.e., not observed in 30 years) as they have not been found in locations 
other than southeast Iowa since 1960: Bacidia schweinitzii (Fr. ex Tuck.) A. Schneid. (last collected in 
1894 in northeast Iowa), Endocarpon diffractellum (Nyl.) Gueidan & Cl. Roux (last collected in 1905 in 
northeast Iowa), Eopyrenula intermedia Coppins (last collected in 1895 in northeast Iowa), Stictis 
urceolata (Ach.) Gilenstam (last collected in 1895 in northeast Iowa), Cladonia scabriuscula (Delise) 
Leight. (last collected prior to the present study in 1894 in northeast Iowa), and Usnea hirta (L.) F.H. 
Wigg. (collected once in 1895 in northeast Iowa). One species that we collected in southeast Iowa had been 
listed by Colbert (2011) as likely extirpated (C. scabriuscula).  
The accessions resulting from this study, as well as previous accessions present in ISC, and 
records from 29 additional herbaria have been compiled in the Iowa Lichen Database (Colbert 2011; 
http://www.public.iastate.edu/~herbarium/IowaLichen/index.html), which currently includes approximately 
8,000 accessions of lichens collected in Iowa (not all collections have been verified). This total is likely to 
be an underestimate as some of the herbarium databases available on the Consortium of North American 
Lichen Herbaria website (http://lichenportal.org/portal/) do not include records for all of their holdings, and 
it is also likely that additional herbaria that have lichens collected from Iowa are not part of the Consortium 
site. Still, the current Iowa Lichen Database provides our best understanding to date of both the historic and 
current lichen diversity of Iowa. Our current best estimate is that a total of 465 lichen species have been 
reported to occur in Iowa. Some of these species are very common in the state, such as Physcia stellaris 
with 262 accessions and collection dates ranging from 1882 to 2014, and Punctelia rudecta with 191 
accessions and collection dates ranging from 1895 to 2014. Numerous other species (78) have only been 
documented on one occasion in Iowa (e.g., Ionaspis alba Lutzoni). Ten of the 78 have not been collected 
since 1960, raising the question of whether they are rare in the state or simply difficult to find or identify. 
Such records also raise the issue of whether the specimen was correctly identified and, perhaps, whether the 
species is incorrectly included in Iowa’s lichen diversity. The current Iowa Lichen Database includes a total 
of 94 species that have not been reported since 1960, 33 of which are macrolichens we consider to be likely 
rare or extirpated (see Appendix II). Four of these species have been reported to be acidophytic or sensitive 
to air pollution.  
 
DISCUSSION 
 
This study added 18 species to the list of lichens reported for Iowa. Two of these species have a 
primarily southern distribution (Phlyctis boliviensis Nyl. and Lecanora appalachensis). Many of these new 
 124 
state record species were found in Shimek State Forest (Table 1), which is not surprising as it is one of the 
largest contiguous forests in Iowa (IDNR 2014). Recently included records from other herbaria provide an 
additional 17 species compared with the most recent estimate (Colbert 2011). Sixteen species were 
incorrectly identified and removed from the list (e.g., Lecidea melaphanoides Nyl., Heppia despreauxii 
(Mont.) Tuck., and Graphis eulectra Tuck.). The work reported here increases the estimate of Iowa lichen 
diversity from 448 species (Colbert 2011) to 465 species. This total is similar to four states that border 
Iowa: Nebraska (411 species; Egan et al. 2002), Wisconsin (726 species; Bennett 2006), southeast Missouri 
(181, Peck et al. 2004), and Minnesota (780 species, Bennett & Wetmore, 2004), suggesting that 465 
species is a reasonable approximation of the diversity of lichens in Iowa, though further collection and 
cryptic species (e.g., Crespo et al. 2009) could change that estimate. Many of these species (78) have only 
been reported once for Iowa. This number may not accurately represent their abundance in the state as 
some these species are small and easily overlooked. In addition, nine of the 99 counties in Iowa have yet to 
have a single lichen species reported (Figure 1). Further investigation of those areas could reveal additional 
populations, additional species, or evidence regarding the status of potentially extirpated species. 
Colbert (2011) listed 42 macrolichen species and noted 60 microlichen species as being potentially 
rare or extirpated based on the criterion of no reports in Iowa since prior to 1960. This macrolichen list has 
been shortened to 33 after careful reidentification of herbarium specimens. One of the species collected in 
the present study (Cladonia scabriuscula) had been previously listed (Colbert 2011) as being potentially 
rare or extirpated. Given that a single collection of C. scabriuscula was made in the current study, 
characterizing this species as “rare”, though not extirpated, in Iowa seems appropriate. None of the other 
150 species collected in southeast Iowa were on the previous list of potentially rare or extirpated species, 
supporting the conclusion that the 33 species listed here are indeed likely to be rare or extirpated. Colbert 
(2011) searched extensively for Lobaria pulmonaria, but was unable to find it in the northeast portion of 
the state where it had been previously reported. This large and easily detected macrolichen was also not 
found in southeast Iowa. There is insufficient evidence available to make the claim that the 60 microlichen 
species not collected since 1960 are likely to be rare or extirpated as was noted by Colbert (2011).  
The 33 macrolichen species that are likely to be rare or extirpated correspond to approximately 7% 
of the estimated total lichen diversity and approximately 14% of the macrolichen diversity in Iowa. There 
are numerous potential explanations for rarity, including the possibility that these species were rare in Iowa 
prior to European settlement. The large number (22) of these macrolichen species last reported from Iowa 
prior to 1900, however, argues that at least some of these species have been extirpated from the state 
subsequent to European settlement. Dramatic changes in land use could certainly have led to extirpations, 
but other more subtle impacts could also play a role in some cases.  
Some lichen species are known to be sensitive to airborne pollutants (Richardson 1992). Some of 
these pollutants are deposited near farm and agricultural fields as dust or gases. Dust pollution can cause 
high concentrations of aluminum, iron, scandium, tin, and other elements (Nash 2008), and today large hog 
farms are regulated to reduce levels of both air and water pollution caused by hydrogen sulfide and 
ammonia emissions (Sneeringer 2010). Increases in atmospheric nitrogen deposition are a known global 
threat to the composition and function of ecosystems (Bobbink et al. 1998, 2010; Sala et al. 2000). The 
effects of anthropogenic nutrient inputs, especially nitrogen, on native plant vegetation has been the topic 
of many studies (Gratton & Denno 2003, Gross et al. 2005, Tilman & Lehman 2001). Results of these 
studies have shown both increases and decreases (depending on the species) in productivity, biodiversity, 
flowering, and tolerance to abiotic stresses (Bobbink et al. 2010, Galloway et al. 2004, Phoenix et al. 2011). 
Increased nutrient level effects on lichen communities include: changes in lichen species composition and 
cover, and changes in species distribution and colonization patterns, where species intolerant of eutrophic 
habitats are lost (Ruoss 1999).  
There are 39 lichens on Iowa’s Lichen Checklist that are considered sensitive, acidophytic, or 
oligotrophic species in other studies (Lawrey 1993; Richardson 1992; USFS 2013; Wetmore 1983, 1987, 
1989, 1992, 1993a, 1993b, 1995). Some lichen species also have conflicting sensitivity ratings in different 
geographic areas (Lawrey 2014, USFS 2013). Species such as Parmotrema crinitum and Usnea hirta are 
known to be both sensitive as well as oligotrophic species (USFS 2013, Wetmore 1993a) and were 
unexpectedly found still persisting in the state. Perhaps climatic conditions in Iowa, most importantly the 
fluctuations in temperature and moisture levels, aid in lichen tolerance of nitrogen deposition. High rains 
occurring while nitrogen deposition is at its peak can lessen the negative effects of atmospheric pollutants 
(Tretiach et al. 2012). Forest density and distance from agricultural land may also play a role in filtering out 
detrimental atmospheric levels of nitrogen and other pollutants.  
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Even if all 33 of the potentially extirpated macrolichens are actually extirpated from the state, 
Iowa still has a remarkable extant lichen diversity of at least 400 species. This biological resource should 
be further explored giving attention to the diversity, distribution, and abundance of these organisms 
throughout the state. The 33 likely extirpated macrolichen species (see Appendix II) should be considered 
for listing as “special concern species” by the State of Iowa so that appropriate conservation measures 
could be taken for any populations that may be discovered in the future. Missouri, for example, has lichen 
species on their Communities of Conservation Concern Checklist rated as “vulnerable” (MDC 2015). 
Consideration should also be given to reintroduction of extirpated lichen species in Iowa for which suitable 
habitat can be identified. 
 
ACKNOWLEDGEMENTS 
 
 We thank the anonymous reviewers for the improvements resulting from their comments We thank John 
Pearson for a great help in gaining permission to collect at all sites. Much appreciation goes to Paul Mayes for taking 
the time to guide us around the Big Sand Mound Preserve. We greatly appreciate all the help from James Lendemer at 
the New York Botanical Garden for identification of difficult species and all of those that have taught workshops that 
Amy as attended: Alan Fryday, James Lendemer, Peter Nelson, David Richardson, and Mark Seaward. A special 
thanks goes to the following individuals for helping make collections at Wildcat Den Park, Starr’s Cave State Preserve, 
and Shimek State Forest: Samantha Avesing, Joel Bauer, Tracy Chapman, Barb Dotson, Tom & Deb Podaril, Emily 
Spulak, Catie Steinfadt, and Katie Thompson,. 
 
LITERATURE CITED 
 
Bennett, J.P. 2006. What do we know about Wisconsin lichens? Evansia 23(1): 13–18 
Bennett, J.P. and C. Wetmore. 2004. Proposed list of extinct, rare and/or endangered macrolichens in Wisconsin. 
Mycotaxon 89:169–180. 
Bessey, C.E. 1884. Preliminary list of carpophytes of the Ames flora. Bulletin of the Iowa Agricultural College: 141–
148. 
Bobbink R, M. Hornung and J.G.M. Roelofs. 1998. The effects of air-borne nitrogen pollutants on species diversity in 
natural and semi-natural European vegetation. Journal of Ecology 86: 717–738. 
Bobbink R, K. Hicks and J. Galloway. 2010. Global assessment of nitrogen deposition effects on terrestrial plant 
diversity: a synthesis. Ecological Applications 20: 30–59. 
Brodo, I.M. 2011. Keys for lichens of North America (8th ed.). Reprinted by author for private distribution. Ottawa, 
Ontario May, 2011. 
Cohen, D. and Iowa Association Of Naturalists. 1992. Habitat Loss in Iowa. Guthrie Center, Distributed by Iowa State 
University Extension Service, Publications Distribution. 
Colbert, J.T. 2011. Current status of lichen diversity in Iowa. Journal of the Iowa Academy of Science 118: 16–23. 
Colbert, J.T. 2014. Iowa Lichen Project. <http://www.public.iastate.edu/%7Eherbarium/IowaLichen/index.html>; 
accessed August 05, 2014. 
Consortium of North American Lichen Herbaria (CNALH). 2014. <http//:lichenportal.org/portal/index.php>; accessed 
August 05, 2014. 
Crespo, A. and S. Perez-Ortega. 2009. Cryptic species and species pairs in lichens: A discussion on the relationship 
between molecular phylogenies and morphological characters. Anales del Jardin Botanico de Madrid 66S1: 
71-81. 
Egan, R.S., S. Morgan, C.M. Wetmore and D. Ladd. 2002. Additions to the lichen flora of Nebraska. Transactions of 
the Nebraska Academy of Science 28:1–13.  
Esslinger, T.L. 2014. A cumulative checklist for the lichen-forming, lichenicolous, and allied fungi of the continental 
United States and Canada. June 30, 2014 http://www.ndsu.edu/pubweb/~esslinge/chcklst/chcklst7.htm. 
Galloway, J.N., F.J. Dentener, D.G. Capone. E.W. Boyer, R.W. Howarth, S.P. Seitzinger, G.P. Asner, C.C. Clevelands, 
P.A. Green, E.A. Holland, D.M. Karl, A.F. Michaels, J.H. Porter, A.R. Townsends and C.J. Vörösmarty. 
2004. Nitrogen cycles: past, present, and future. Biogeochemistry 70: 153–226. 
Gratton, C. and R.F. Denno. 2003. Inter-year carryover effects of a nutrient pulse on Spartina plants, herbivores, and 
natural enemies. Ecology 84 (10):2692–2707. 
Gross, K.L., G.G. Mittelbach and H.L. Reynolds. 2005. Grassland invasibility and diversity: responses to nutrients, 
seed input, and disturbance. Ecology 86 (2): 476–486. 
Harris, R.C. and D.M. Ladd. 2005. Key to Bacidia, Bacidina, Fellhanera, and so other species with a similar type of 
spores. <http://www.nybg.org/bsci/lichens/ozarks/Bacidia.html >; accessed September 2014. 
Iowa Department of Natural Resources (IDNR). <http://www.iowadnr.gov/Destinations/StateForests.aspx>; accessed 
August 05, 2014. 
Johnson, P.W. 2000. IOWA – Portrait of the land. Iowa Department of Natural Resources.  
 126 
Lawrey, J.D. 1993. Lichen biomonitoring program in the Dolly Sods and Otter Creek wildernesses of the Monongahela 
National Forest: A resurvey of lichen floristics and elemental status. 111pp. 
Lawrey, J. 2014. Lichen biomonitoring in NCR. <http://mason.gmu.edu/~jlawrey/CUE/>; accessed June 30, 2014. 
Lendemer, J.C. 2013. Preliminary keys to the typically sterile crustose lichens in North America. Edition 3. Published 
by the author, Bronx, NY.  
Missouri Department of Conservation (MDC). 2015. Missouri Species and Communities of Conservation Concern 
Checklist. <http://mdc.mo.gov/sites/default/files/resources/2010/04/2015speciesconcern.pdf>; accessed May 
4, 2015. 
Nash, T.H. III. 2008. Lichen Biology (2nd ed.). Cambridge University Press, New York. 502pp. 
Orange, A., P.W. James and F.J. White. 2001. Microchemical methods for the identification of lichens. London: British 
Lichen Society. 101 pp. 
Peck, J.E., Grabner, J. Ladd, D., and Larsen, D.R. 2004. Microhabitat Affinities of Missouri Ozarks Lichens. The 
Bryologist 107(1): 47-61. 
Phoenix, G.K., G.A. Emmett, A.J. Britton, S.J.M. Caporn, N.B. Dise, R. Helliwell, L. Jones, J.R. Leake, I.D. Leith, L.J. 
Sheppard, A. Sowerby, M.G. Pilkington, E.C. Rowe, M.R. Ashmore and S.A. Power. 2011. Impacts of 
atmospheric nitrogen deposition: responses of multiple plant and soil parameters across contrasting 
ecosystems in long-term field experiments. Global Change Biology 18: 1197-1215 
Richardson, D. 1992. Pollution Monitoring with Lichens. The Richardson Publishing Co. Ltd Slough, England. 76pp, 4 
plates, 29 tables, and 2 figures. 
Ruoss, E. 1999. How agriculture affects lichen vegetation in central Switzerland. Lichenologist 31(1): 63–73. 
Sala, O.E., F.S. Chapin and J.J. Armesto. 2000. Global biodiversity scenarios for the year 2100. Science 287: 1770–
1774. 
Sheard, J.W. 2010. The Lichen Genus Rinodina (Lecanoromycetidae, Physciaceae) in North America, North of 
Mexico. NRC Research Press, Ottawa. 246 pp. 
Smith, C.W., A. Aproot, B.J. Coppins, A. Fletcher, O.L. Gilbert, P.W. James and P.A. Wolseley. 2009. The Lichens of 
Great Britain and Ireland. London: British Lichen Society. 1016 pp. 
Sneeringer, S. 2010. A national, longitudinal study of the effects of concentrated hog production on ambient air 
pollution. American Journal of Agricultural Economics 92(3): 821–835. 
Śliwa, Lucyna. 2007. A revision of the Lecanora dispersa complex in North America. Polish Botanical Journal 52 (1): 
1–70. 
Thomson, J.W. 2003. Lichens of Wisconsin (2nd ed.). Madison, WI: Wisconsin State Herbarium. 386 pp. 
Tilman, D. and C. Lehman. 2001. Human-caused environmental change: impacts on plant diversity and evolution. 
Proceedings of the National Academy of Sciences 98(10) 5433–5440. 
Tretiach, M., S. Pavanetto, E. Pittao, L. Sanità di Toppi and M. Piccotto. 2012. Water availability modifies tolerance to 
photo-oxidative pollutants in transplants of the lichen Flavoparmelia caperata. Oecologia 168: 589–99. 
United States Forest Service (USFS). 2013. Air pollution sensitivity ratings for Pacific Northwest macrolichens. 
<http://gis.nacse.org/lichenair/?page=sensitivity>; accessed on June 30, 2014. 
Wetmore, C.M. 1983. Lichens of the air quality class 1 national parks. National Park Service. 164pp.  
Wetmore, C.M. 1987. Lichens and air quality in Boundary Waters canoe area of Superior National Forest. U.S. Forest 
Service. 27pp  
Wetmore, C.M. 1989. Lichens and air quality in White Mountain National Forest Wilderness Areas. U.S. Forest 
Service. 34pp  
Wetmore, C.M. 1992. Lichens and air quality in Hercules Glades Wilderness of Mark Twain National Forest. USADA-
USFS. 22pp  
Wetmore, C.M. 1993a. Elemental analysis of boundary waters canoe area lichens of the Superior National Forest. 
USFS. 20pp.  
Wetmore, C.M. 1993b. Lichens and air quality in Rainbow Lake Wilderness of the Chequamegon National Forest. 
27pp.  
Wetmore, C.M. 1995. Lichens and air quality in Lye Brook Wilderness of the Green Mountain National Forest. USDA-
USFS. 40pp.  
 127 
APPENDIX I – LICHEN SPECIES COLLECTED IN SOUTHEAST IOWA 
 
Lichen species collected in southeast Iowa. New state record species are highlighted in gray. The 
“#” column represents the total number of known accessions for each species (including collections outside 
of southeast Iowa). Rare/uncommon species are indicated with “*” in the “#” column. Sensitivity 
abbreviations are the following: “S” means sensitive to sulfur and other air pollutants, “I” indicates species 
with intermediate sulfur and other air pollutant sensitivity, “T” indicates sulfur and other air pollutant 
tolerance, “S-I” indicates species between sensitive and intermediate, “N” indicates nitrophytic species, 
“A” indicates acidophytic species, “E” indicates eutrophic species, “O” indicates oligotrophic species, “M” 
indicates mesotrophic species. All sensitivity ratings that were contradictory are not listed. Sources for 
these ratings are provided in the Discussion section. States adjacent to Iowa that have collections of “new 
record” or “rare” species are listed.  
 
Genus Species Synonyms # 
Sens-
itivity 
Adjacent 
States 
Acrocordia cavata Arthopyrenia cavata 8 
  
Acrocordia conoidea Arthopyrenia conoidea 2 
  
Alyxoria varia Opegrapha diaphora, O. varia 87 
  
Amandinea dakotensis 
Rinodina dakotensis, R. finkii, R. 
inaequalis, R. pennsylvanica, R. 
subplumbea, R. subpyriniformis 
30 
  
Amandinea punctata 
Buellia punctata, B. myriocarpa, 
B. pullata 
65 N 
 
Anisomeridium biforme 
Arthopyrenia biformis, A. 
parvula, A. conformis auct. N. 
Am., Ditremis biformis, 
Trimmatothele umbellulariae 
4 
  
Anisomeridium polypori 
Anisomeridium nyssaegenum, 
Ditremis nyssigena, 
Arthopyrenia willeyana 
12 
  
Arthonia atra 
 
2 I 
 
Arthonia patellulata 
 
9 
  
Arthonia radiata 
 
49 I, A 
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Arthothelium spectabile Arthonia spectabilis 34 
  
Athallia holocarpa s.l. Caloplaca holocarpa s.l. 44 N 
 
Bacidia granosa 
Bilimbia pammellii, B. trachona 
auct. 
47 
  
Bacidia rubella 
 
12 I 
 
Bacidia schweinitzii Biatora leucampyx 3* 
  
Bacidia suffusa Biatora suffusa 26 
  
Bacidina egenula Bacidia egenula 10 
  
Bacidina inundata Bacidia inundata 41 
  
Bagliettoa calciseda Verrucaria calciseda 3 
  
Biatora vernalis Lecidea vernalis 1 
 
IL, 
MI,MN, 
WI 
Bilimbia sabuletorum 
Bacidia sabuletorum, B. 
hypnophila, Mycobilimbia 
sabuletorum, Myxobilimbia 
sabuletorum 
40 
  
Caloplaca cerina 
 
144 S-I 
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Caloplaca microphyllina 
 
73 
  
Caloplaca soralifera 
 
6 
  
Caloplaca ulcerosa 
 
11 
  
Candelaria concolor 
 
200 E, N 
 
Candelaria fibrosa 
 
66 
  
Candelariella aurella 
 
7 N 
 
Candelariella efflorescens 
 
9 
  
Catillaria chalybeia 
 
2 
  
Catillaria glauconigrans 
 
1 
 
WI, SD 
Catillaria nigroclavata 
Bacidia declinis, Bilimbia 
declinis, Lecidea declinis 
4 
  
Chrysothrix caesia 
Allarthonia caesia, Arthonia 
lecideella, Arthonia caesia 
93 
  
Cladonia apodocarpa 
 
9 
  
Cladonia caespiticia 
 
5 
  
Cladonia cariosa 
 
25 
  
Cladonia chlorophaea 
 
43 S, I, E 
 
Cladonia coniocraea 
 
26 I, S 
 
Cladonia crispata 
 
2 
 
WI, 
IL,SD, 
MN 
 130 
Cladonia cristatella 
 
32 I 
 
Cladonia cryptochlorophaea 
 
6 
  
Cladonia decorticata 
 
7 
  
Cladonia fimbriata 
 
14 
S-I, 
S, E  
Cladonia furcata 
 
73 
I, O, 
T  
Cladonia macilenta 
 
23 S, E 
 
Cladonia parasitica 
 
35 
  
Cladonia peziziformis C. mitrula, C. capitata 55 
  
Cladonia pyxidata 
 
44 M 
 
Cladonia rei 
 
17 
  
Cladonia robbinsii 
 
10 
  
Cladonia scabriuscula 
 
2* 
 
MI, MN, 
SD, WI, 
Cladonia squamosa 
 
21 I, E 
 
Cladonia strepsilis 
 
1 
 
MO, WI 
Cladonia subcariosa C. clavulifera, C. polycarpoides 8 
 
WI, IL, 
NE, MO 
Cladonia subtenuis Cladina rangiferina 12 
  
Cladonia subulata 
 
2 
 
MN, IL 
Cladonia symphycarpia 
 
18 
  
Coenogonium pineti 
Dimerella pineti, D. diluta, 
Microphiale diluta 
1 
 
WI, SD, 
MO, MN, 
IL 
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Collema subflaccidum 
 
12 
  
Collema texanum 
Synechoblastus texanus, S. 
laciniatus 
1 
  
Cyphelium tigillare 
 
26 
  
Dermatocarpon luridum 
 
5 
  
Dermatocarpon miniatum 
 
107 
  
Diploschistes muscorum 
 
12 
  
Endocarpon diffractellum 
Staurothele diffractella, 
Verrucaria diffractella 
7* 
  
Endocarpon pallidulum 
 
78 
  
Flavoparmelia baltimorensis 
Parmelia baltimorensis, 
Pseudoparmelia baltimorensis 
5 
  
Flavoparmelia caperata 
Parmelia caperata, P. 
cylisphora, P. flavicans, P. 
herreana, P. negativa, 
Pseudoparmelia caperata 
123 
I, E, 
N  
Flavoplaca citrina Caloplaca citrina 29 N 
 
Graphis scripta 
 
159 I 
 
Gyalolechia flavorubescens Caloplaca flavorubescens 107 
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Gyalolechia flavovirescens Caloplaca flavovirescens 71 
  
Hyperphyscia adglutinata 
Physcia adglutinata, P. elaeina, 
Physciopsis adglutinata, P. 
elaeina 
53 I, A 
 
Hyperphyscia syncolla 
Physcia syncolla, Physciopsis 
syncolla 
133 
  
Lecania cyrtella 
 
1 A SD, MN 
Lecania croatica 
 
1 
 
MI, MO, 
WI, IL 
Lecania erysibe  6   
Lecanora appalachensis 
 
1 
  
Lecanora chlarotera L. rugosella 9 I 
 
Lecanora dispersa 
 
40 T, N 
 
Lecanora strobilina 
 
17 
  
Lecanora symmicta Lecidea symmicta 21 
  
Lecanora thysanophora 
 
14 
  
Lepraria finkii 
Crocynia aliciae, C. americana, 
L. lobificans 
69 A 
 
Myelochroa aurulenta 
Parmelina aurulenta, Parmelia 
aurulenta, P. silvestris 
77 
  
Myelochroa galbina 
Parmelina galbina, Parmelia 
galbina, P. subquercifolia, P. 
sulphurosa 
31 
  
Opegrapha herbarum 
 
4 
  
Opegrapha vulgata 
 
2 I 
 
Parmotrema austrosinense Parmelia austrosinensis 1 
 
WI, MO, 
IL 
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Parmotrema crinitum 
Parmelia crinita, Parmelia 
proboscidea 
20 S,O 
 
Parmotrema hypotropum 
Parmelia hypotropa, Parmelia 
hypotropa var. sorediata , P. 
cetrata var. hypotropoides 
10 T 
 
Parmotrema perlatum 
Parmelia perlata, P. trichotera, 
Parmotrema chinense 
5 A 
 
Parmotrema reticulatum 
Parmelia reticulata, Rimelia 
reticulata 
17 S 
 
Peltigera canina 
 
82 T 
 
Peltigera praetextata 
 
33 S 
 
Pertusaria macounii 
 
1 
 
WI, MN, 
MO 
Pertusaria pustulata 
 
41 
  
Pertusaria rubefacta 
 
1 
  
Phaeophyscia adiastola Physcia adiastola 57 
  
Phaeophyscia ciliata Physcia ciliata, P. obscura auct. 139 
  
Phaeophyscia hirsuta 
Phaeophyscia cernohorskyi, 
Physcia hirsuta 
57 
  
Phaeophyscia hirtella 
 
20 
  
Phaeophyscia hispidula Physcia hispidula, P. setosa 19 
  
Phaeophyscia orbicularis Physcia orbicularis, P. virella 40 
I, E, 
N  
Phaeophyscia pusilloides Physcia pusilloides 29 
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Phaeophyscia rubropulchra 
Physcia orbicularis f. 
rubropulchra, P. endochrysea, 
P. rubropulchra 
64 N 
 
Phaeophyscia sciastra Physcia sciastra, P. lithotea 17 S, N 
 
Phlyctis boliviensis 
 
3 
 
MO 
Physcia adscendens 
 
7 
I, T, 
E, N  
Physcia aipolia 
 
128 
I, T, 
E, N  
Physcia americana 
 
48 E 
 
Physcia millegrana 
 
109 
I, N, 
T  
Physcia phaea Parmelia phaea 7 
  
Physcia stellaris 
 
260 
I, S, 
M  
Physcia subtilis 
 
16 
  
Physciella chloantha 
Physcia chloantha, P. 
luganensis, Phaeophyscia 
chloantha 
76 
  
Physciella melanchra 
Physcia melanchra, 
Phaeophyscia melanchra 
23 
  
Physconia detersa Physcia detersa 59 I, T 
 
Physconia enteroxantha 
 
3 E, S 
 
Physconia leucoleiptes Physconia kurokawae 65 
  
Porpidia albocaerulescens 
Huilia albocaerulescens, 
Lecidea albocaerulescens, L. 
hebescens 
9 
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Protoblastenia rupestris 
 
9 
  
Psoroglaena cf. dictyospora Macentina dictyospora 1 
 
SD, MN, 
IL, NE, 
MO 
Punctelia bolliana Parmelia bolliana, P. frondifera 157 
  
Punctelia rudecta Parmelia rudecta 191 N, 
 
Pyrenula pseudobufonia 
 
25 
  
Pyxine sorediata 
 
19 
  
Ramalina americana Ramalina fastigiata 52 S 
IL, MI, 
MN, MO, 
NE, WI 
Rinodina efflorescens 
 
2 
 
WI, MN 
Rinodina freyi Rinodina glauca 2 
  
Rinodina populicola 
 
18 
  
Rinodina pyrina 
 
2 
  
Scoliciosporum chlorococcum Bacidia chlorococca 10 I, N 
 
Scytinium lichenoides Leptogium lichenoides 41 O 
 
Squamulea subsoluta Caloplaca subsoluta 61 
  
Stictis urceolatum Conotrema urceolatum 5* 
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Teloschistes chrysophthalmus 
 
105 
  
Thelidium minutulum 
 
1 
 
MO 
Trapelia placodioides 
 
1 
 
WI, MO, 
MN, IL 
Trapeliopsis viridescens 
 
3 
 
WI 
Usnea hirta 
 
2* 
S-I, 
O, I 
MO, MN, 
SD, NE, 
WI 
Verrucaria calkinsiana 
 
4 
 
WI, MN, 
IL, SD, 
NE, MO 
Verrucaria furfuracea 
 
2 
  
Verrucaria muralis 
 
30 
  
Verrucaria nigrescens 
 
25 
  
Xanthocarpia feracissima Caloplaca feracissima 44 
  
Xanthomendoza fallax Xanthoria fallax 105 
S-I, 
E, S  
Xanthomendoza fulva Xanthoria fulva 51 E 
 
Xanthomendoza ulophyllodes Xanthoria ulophyllodes 52 
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APPENDIX II – Macrolichen species not reported since 1960 
 
Macrolichen species that have not been reported since 1960 (data from Iowa Lichen Database - 
http://www.public.iastate.edu/~herbarium/IowaLichen/index.html) and are likely to be rare in, or extirpated 
from Iowa. The “#” column represents the total number of accessions of each species. All herbaria that 
have collections of each species are listed as well as sensitivity ratings if available: “S” indicates sensitive 
to sulfur and other air pollutants, “I” indicates species with intermediate sulfur and other air pollutant 
sensitivity, “T” indicates sulfur and other air pollutant tolerance, “A” indicates acidophytic species, and 
“O” indicates oligotrophic species. Sensitivity ratings that were contradictory are not included. 
 
Genus Species # 
Most 
Recent 
Collection 
Date 
Herbaria 
Sens- 
itivity 
 
Verified 
Voucher 
Bryoria furcellata 2 1895 WIS, MIN 
 
MIN 23172 
WIS 
0040217 
Cladonia arbuscula subsp. mitis 1 1894 WIS 
 
WIS 11930 
Cladonia coccifera 2 1895 ISC, NEB 
 
ISC 25703 
Cladonia conista 1 1927 NY 
 
NY 
01047042 
Cladonia cylindrica 2 1957 MSC 
 
MSC 52504 
Cladonia gracilis 5 1912 
NEB, MIN, 
ISC, WIS 
T 
ISC 25087 
Cladonia macilenta var. bacillaris 1 1902 WIS 
 
WIS 37141 
Cladonia stellaris 1 1894 MIN 
 
MIN 19175 
Cladonia uncialis 5 1957 
MSC, 
NEB, MIN, 
WIS 
 
NEB28575 
Collema pulcellum 3 1895 
OS, NEB, 
ISC  
ISC 344553 
Collema pustulatum 2 1896 MICH 
 
MICH 
102566, 
102565 
Enchylium conglomeratum 16 1897 
ISC, 
MONT, 
MSC, 
OMA, OS, 
NEB, MIN, 
DUKE 
 
NEB 
28840 
28837 
Enchylium polycarpon 2 1957 MSC, OS 
 
MSC 55581 
Evernia mesomorpha 4 1895 
WIS, MIN, 
NEB 
I 
MIN 
23258; 
WIS 46356; 
NEB 29390 
Heterodermia echinata 4 1895 
ISC, MIN, 
NEB  
ISC 
869929; 
NEB 29801 
Leptogium burnetiae 3 1895 ISC, MIN 
 
ISC 25913 
Leptogium corticola 20 1903 
ISC, MSC, 
US, NEB, 
MIN, WIS 
 
ISC 321635 
Leptogium saturninum 1 1893 MIN 
 
MIN 
679715 
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Lobaria pulmonaria 7 1901 
ISC, US, 
WIS, NEB, 
MIN 
S,O 
Verified by 
Colbert 
2011 
Parmelia squarrosa 2 1913 MIN S,O 
MIN 
827766 
Parmotrema michauxianum 1 1897 MIN 
 
MIN 
895971 
Pertusaria leioplaca 3 1898 MIN,WIS 
 
MIN 21081 
WIS 67065 
Pertusaria plittiana 1 1895 ISC 
 
ISC 869995 
Placidium arboreum 8 1898 
NEB, 
OMA, 
MIN, WIS 
 
MIN 
655876 
WIS 72014 
OMA 
13263 
Ramalina sinensis 1 1899 MIN 
 
MIN 
655886 
Scytinium plicatile 5 1895 
ISC, NEB, 
MIN  
NEB 31683 
Solorina saccata 5 1956 ISC, NY 
 
ISC 
869935; 
NY 
01399113 
01399114 
0139915 
01399116 
Tuckermannopsis americana 12 1896* 
ISC, US, 
MIN, WIS  
ISC 344492 
Tuckermannopsis ciliaris 3 1896 
US, NEB, 
MIN 
A, S 
MIN 
735481 
Usnea angulata 8 1895 
ISC, WIS, 
NEB, MIN  
ISC 24902 
Usnea longissima 1 1894 ISC 
 
ISC 321528 
Usnea strigosa 8 1895 
ISC, WIS, 
MIN, 
A 
ISC 869933 
MIN 
652018 
Xanthoparmelia conspersa 1 1895 NEB 
 
NEB 38477 
 
